DESCRIPTION OF MAP UNITS
and to QTb of Robinson and Crowder (1973) directly south of the Miller Mountain and Columbus quadrangles, Some rocks mapped as Tab by Robinson and Crowder (1973) in sees. 29, 31, 32 , and the southwest part of sec. 33, T. 2 N., R. 34 E., are considered here to be equivalent to rocks mapped as Tb and not related to rocks elsewhere mapped as Tab by Robinson and Crowder (1973) Page (1959, fig. 9 and pi. 1)
Tt2c
Nonresistant welded and nonwelded ash-flow tuff, white to yellow-gray; 5 percent crystals of plagioclase, biotite, with minor quartz, sanidine, and magnetite; 5 to 6 percent fragments of andesite and welded tuff; finegrained pumice is ubiquitous but coarse pumice lumps as large as 15 cm across are concentrated locally; small black obsidian chips scattered through unit; slopeforming; about 80 m thick; includes Tv7 and Tvll of Page (1959, fig. 9 and pi. 1) and is same as unit 4 of Speed and Cogbill (1979) Tt2b
Ash-flow tuff, yellowish-gray, weathers to form lightcolored cliff; about 65 m thick. Consists of a lower and upper ash-flow tuffs. Lower ash-flow tuff, 10 percent crystals, plagioclase and lesser amounts of quartz, sanidine, biotite, and magnetite. Upper ashflow tuffs, 20 percent crystals, plagioclase, sanidine, and quartz in approximately equal amounts. Upper ashflow tuff includes Tv-5, Tv-6, and Tv-9 of Page (1959, fig. 9 and pi. 1) and is same as unit 3 of Speed and Cogbill (1979) . Lower ash-flow tuff includes Tv-2, Tv-3, Tv-4 of Page (1959, fig. 9 and pi. 1) and is same as unit 2 of Speed and Cogbill (1979) Tt2a Ash-flow tuff Yellow-gray; 20 percent crystals, plagioclase and biotite, minor quartz, sanidine; 1 to 2 percent green hornblende in most specimens, most of which is altered to smectite(?); sparse flattened pumice; poorly to densely welded; generally weathers to "soft" white slopes. Locally rest on thin conglomerate separating it from underlying Ordovician Palmetto Formation. Same as Tv-1 of Page (1959, fig. 9 and pi. 1) and unit 1 of Speed and Cogbill (1979) Ttl ASH-FLOW TUFF Pale-red; 7-8 percent crystals; plagioclase, sanidine, and quartz in approximate proportions 2:1:1; sparse biotite; 3-5 percent lithic fragments; mostly of black chert; sparse flattened pumice, densely welded (resembles rhyolite in places), discontinuous, small patchy outcrops, largest outcrop is 7. Ferguson and others (1954) . New fossil evidence indicates a Mississippian age (Poole and Sandberg, 1977; Speed and others, 1977) The most distincitve part is the limy quartz sandstone and sandy limestone which occur in 1-to 16-m-thick gravity flow layers. The limy quartz sandstone and sandy limestone consist of rounded to well-rounded, fine to coarse, and in places very coarse, grains of quartz and quartzite, sparse amounts of fine-to medium-grained K-feldspar (including some microcline) calcite pelletoids and organic fragments, and angular chert fragments as large as 50 mm, all set in fine calcite matrix. Poorly defined grading occurs in some layers; the grading is coarse sand at the base to fine at the top. Generally, such grading is difficult to detect and many units appear lithologically uniform throughout. Typically, gravity flow units are structureless except for the top 10 to 60 cm which contains poorly defined small-scale cross laminae or parallel laminae. Very poorly defined and problematical dish structure occurs locally within the gravity flow units. The chert clasts occur throughout most units and only rarely can a concentration of these clasts be noted at the base of a gravity flow unit also contains current deposited limestone and sandy limestone that is cross-stratified, parallel laminated, or contains sets of climbing megaripples. These rocks appear to be an interrelated series of sedimentary types, and occur in well-defined sets that are not gradational into gravity flow units. The parallel laminated limestone is generally pelletoidal whereas the cross-laminated limestone consist of a mixture of very fine to fine grained quartz sand mixed with fragments or calcitic organic material, all set in a finer grained calcite matrix. Cross-strata are small scale and occur in 2 to 8 cm thick sets. In some layers the cross-strata grade upward into climbing megaripples Megaripples also occur in limestone layers that do not contain cross-strata. In these, the wave height is about 0.4 cm and the wave length about 45 cm. Convoluted laminae occurs rarely in the current deposited limestone
Very finely laminated and fine-textured to sandy limestone occurs in layers a few millimeters to about 2 m thick interstratified with the sets of gravity flow deposited material and current deposited limestone and sandy limestone. These very finely laminated limestone apparently represent deposition in quiet water. Locally they contain animal burrows Dl2 also contains contorted layers which generally ranged in thickness from 1.5 to 7 m. These layers consist mostly of quiet water laminated limestone and thin sets of gravity flow sandy limestone. The contorted layers probably formed by slumping HARKLESS FORMATION Siliceous hornfels, dark-gray to brownishgray, weathering dark yellowish brown, very thin bedded, top not exposed, exposed thickness about 300 m (Wilson, 1961) . Trilobites common in lower 10 m and indicate an Early Cambrian age (Wilson, 1961; Nelson, 1976) POLETA FORMATION. Divided into two units: 6pu UPPER UNIT Marble, very pale orange and light-to medium-gray, laminated to thin bedded. About 180 m thick (Wilson, 1961) . Top 6 m of unit locally contains interlayered siliceous hornfels layers with Early Cambrian trilobites (Wilson, 1961) . Archeocyathids occur rarely (Moore, 1976) Zone of N. Gracilis (zone 11), possibly also zone of C. bicornis (zone 12) (9-10 of Elles and Wood). The acodontan, rotundacodontan, and icriodontan elements of Icriodus sp. indicate a Devonian age for this collection. The icriodontan elements are not complete enough for a closer age determination, but there is absolutely no doubt that these are Devonian conodonts. The plectospathodontan element also indicates a post-Ordovician age. The Polygnathus element indicates a late Early Devonian-Late Devonian age. 
FOSSIL LOCALITIES Continued

Precambrian and Cambrian strata
Precambrian and Cambrian strata on Miller Mountain were originally studied by Ferguson and Muller (1949, p. 45) and, subsequently, named the Miller Mountain Formation (Ferguson and others, 1954) . Wilson (1961) studied the area in detail and recognized five mappable units within the Miller Mountain Formation. In the light of Wilson's studies, Albers and Stewart (1972, p. 22) proposed that the name Miller Mountain Formation be abandoned; a proposal followed here. Wilson (1961) correlated his five map units, from bottom to top, with, respectively, the Deep Spring, Campito, Poleta, Mule Spring, and Monola Formations of the White-Inyo Mountains area. These same general correlations were also described by Nelson (1963) and Albers and Stewart (1972) , although Nelson (1963) and Albers and Stewart (1972) tentatively correlated the topmost unit with the "Cadiz" Formation and Emigrant Formation, respectively, rather than the partly equivalent Monola Formation. Wilson (1961) Assignments of units made here differs from that of Wilson (1961) . These changes are made on the basis of new mapping shown here and new stratigraphic and paleotological studies by C. A. Nelson (written commun., 1975) and by Moore (1976) . Descriptions of these revisions follow.
The rocks mapped as Deep Spring Formation (Wilson, 1961) occur in sees. 13 and 24, T. 2 N., R. 34 E., and in areas extending about 1.5 miles east of these sections. They consist of calc-silicate hornfels, siliceous hornfels, and marble. Part of this sequence was assigned to the Harkless Formation by Albers and Stewart (1972) . Neither the Deep Spring or Harkless assignments are accepted here. As shown on the map, these strata are in places assigned to the Campito Formation and in other places to the calc-silicate and siliceous hornfels unit of the Poleta Formation. These assignments are based on correlations with the stratigraphic sequence exposed on the main part of Miller Mountain (in sees. 15 and 22, for example). Moore (1976) has indicated that the unit that Wilson (1961) correlated with the Mule Spring Limestone is in reality the upper member of the Poleta Formation. This revision is accepted here. The unit consists primarily of marble, but unlike the Mule Spring, it contains archeocyathids and oolitic and pisolitic layers (Moore, 1976) . Ooliths and pisoliths are not found in undoubted Mule Spring, according to Moore (1976) , and archeocyathids are not known from the Mule Spring. The highest known stratigraphic occurrence of archeocyathids in well-established sections in the White-Inyo Mountains is in the lower part of the Harkless Formation (Gangloff, 1976) about 300 m below the Mule Spring.
For these reasons, Moore (1976) does not correlate the marble unit on Miller Mountain with the Mule Spring but considers it to be correlative with the lithologically similar, although generally thinner, upper member of the Poleta Formation. This correlation eliminated the need for a fault between the marble and underlying units, a fault that is not evident on the basis of field mapping.
The Poleta Formation as mapped here does not correspond exactly with the Poleta Formation described on Moore (1976) and C. A. Nelson (written commun., 1975) on Miller Mountain. These geologists, based on paleontologic and stratigraphic data, suggest that about the basal 60 m of the Poleta as mapped here (units Al, A2, and A3 of Wilson, 1961) are equivalent to the Campito Formation. The contact suggested by Moore and Nelson, however, does not appear to be a practical contact to map, and is not used here, although this practice does not dispute the correlations with the Campito that these geologist suggest.
The unit of siliceous hornfels overlying the marble unit (the upper part of the Poleta Formation described above) is considered to be the Harkless Formation by C. A. Nelson (written commun., 1975) . This revision is accepted here. The siliceous hornfels unit was considered by Wilson (1961) to be correlative with the Monola Formation, a unit stratigraphically higher than the Harkless. The revised correlation is based on the similar stratigraphic position of the siliceous hornfels unit and the Harkless Formation, and on the lithologic similarity, except for greater metamorphism on Miller Mountain, of the siliceous hornfels unit and the Harkless. The original assignment of rocks on Miller Mountain to the Monola was based in part on paleontological data (Nelson, 1963) ; the Ogygopsis-bearing units on Miller Mountain were considered the same as the Ogygopsis-bearing units in the Monola Formation in the White-Inyo Mountains. Present evidence, however, indicates that Ogygopsis has a greater range than previously believed and extends to the base of the Harkless Formation (Nelson, 1976) .
Devonian and Ordovician rocks, Miller Mountain area
A 1,500-m tectonic thickness of Devonian and Ordovician graptolitic shale, radiolarian chert, limestone, and calc-silicate hornfels occurs in the Miller Mountain and Columbus quadrangles. Lithologic, stratigraphic, and paleontologic characteristics of these rocks are described by Stanley, Chamberlain, and Stewart (1977) and Chamberlain (1977) . East and northeast of Miller Mountain, the sequence is a well-exposed homoclinal succession in which individual units can be mapped for several kilometers.
Elsewhere, in the Miller Mountain and Columbus quadrangle, these units apparently cannot be recognized. East and northeast of Miller Mountain, Devonian conodonts have been recovered from units labeled Dl£ and 013; units Dli and Dl^ are also considered to be Devonian, because they contain some rocks lithologically similar to those in Dl£ and 013. Units Op, Opi and Op£ contain Ordovician graptolites at various localities. The fossil data combined with field mapping indicate that the Devonian and Ordovician rocks are structurally interleaved, although the tectonic discontinuities have not been identified or mapped in the field. In an earlier synthesis (Stanley and others, 1977) , thrust faults are shown separating the rocks classed as Devonian from those classed as Ordovician, although the position of these thrust faults could not be verified in the field. Because of the uncertain structural interpretations, no thrust faults are shown on the map presented here, although clearly some type of structural interleaving is required to explain the distribution of units. The interleaving of the rocks may well be due to thrust faulting in a style similar to that shown by Stanley and others (1977) , but the position of the thrust faults could be considerably different, and more complicated, than that shown by them. The problem is complicated by the fact that the ages of the various units is not entirely known, and part of some units here classed as Devonian could be Ordovician, or visa versa. Conceivable rocks of other ages could also be tectonically interleaved with the Devonian and Ordovician rocks.
In the Devonian sequence, upright and overturned strata are distinguished on the basis of cross-stratified and graded units. In these units, sedimentary top is to the north to northeast. Indicators of upright or overturned rocks were not detected in the Ordovician strata; these Ordovician strata could contain major undetected overturned sequences.
